Abstract: Genetically identifiable Silurian brachiopods from rocks of the staurolite and sillimanite zones of regional metamorphism have been found at a number of localities in the Clough Formation of west-central New Hampshire. They include representatives of 19 brachiopod genera, 1 gastropod, 1 trilobite, and 1 pelmatozoan. The fossils occur as two faunas. The first, characterized by Stric^landia lens cf. 5. lens ultima, is probably of C$ to Cs or Ce age; the second, characterized by Eocoelia hemis-
Thompson has since disThe first generically identifiable, datable covered additional localities in the same region fossils from metamorphic rocks of the silli-( Fig. 1) , some in the staurolite zone, others in manite zone were reported by Boucot and the sillimanite zone. One locality contains a Thompson (1958, p. 362-363) The description and dating of these metamorphosed Silurian fossils from the Clough Formation has necessitated re-examination of the early Ludlow fauna of the overlying Fitch Formation from northwestern New Hampshire (Billings and Cleaves, 1934). The Fitch is in the chlorite zone of metamorphism, and its fossils are consequently somewhat better preserved. Table 1 lists metamorphosed fossils from the Clough Formation and shows where they occur.
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The bulk of the work was done with the assistance of N. The fauna characterized by Stric^landia abounds in corals, both tabulates and tetracorals (up to about 50 per cent of the total number of specimens), whereas the fauna characterized by Eocoelia cf. E. hemisphaerica has no corals and pentameroid brachiopods. This local difference in biofacies can best be explained on the basis that E. hemisphaerica is commonly most abundant in very arenaceous beds. The Beaver Brook beds were apparently more arenaceous than the beds containing Slricklandia and corals.
STRUCTURAL AND PETROGRAPHIC SETTING OF THE FOSSILS .
The fossils from the Croydon Mountain area come from an outlier of the Skitchewaug nappe (Thompson, 1954; 1956) . The outlier consists of parts of the inverted and upper limbs of the nappe and forms a narrow mass about 12 miles long along the ridge of Croydon Mountain in the townships of Croydon, Grantham, Plainfield, and Enfield, New Hampshire. The axial surface of the nappe has a sharply synformal shape owing to later deformation during the formation of the Croydon and Mascoma gneiss domes (Chapman, 1939; 1942; 1952; Billings, 1956 ). The recognizable fossils are found mainly west of the trace of the axial surface of the later fold, on the side away from the domes, and occur in both the upper and the inverted limbs of the nappe; all are probably within a mile of the hinge line where the contact between the Clough and the Fitch Formation crosses the axial surface of the nappe. It is unlikely that any of the fossil localities is more than several hundred feet from the axial surface. The axial region of the nappe is apparently a zone of minimum distortion.
The fossils in the Clough Formation occur in its uppermost part. As nearly as can be determined, none of the occurrences is stratigraphically more than a few tens of feet below the rusty-weathering quartz-mica schist which is at the base of the overlying Fitch Formation. The fossiliferous rock is apparent in the field as porous-weathering calcareous lenses a few inches to 2-3 feet thick in a nearly pure orthoquartzite. The fossils are of coarsely crystalline calcite in a matrix that may be either pure quartzite, quartz-calcite granulite, or a quartzose calc-silicate granulite containing actinolite, diopside, calcite, a light-brown garnet, and, locally, biotite. At the Hetty Brook locality lenticular masses of garnet simulate the shapes of fossils. Near the headwaters of Newton Brook recognizable corals occur in a matrix consisting largely of diopside. In general, however, the best-preserved fossils occur in the rocks that are poorest in calc-silicates.
The grade of regional metamorphism is best shown by the aluminous schists of the Littleton Formation. West of Croydon outlier these are typically quartz-muscovite-biotite-almanditestaurolite schists with minor quartz-muscovitebiotite-staurolite-kyanite schists. Sillimanite occurs locally. East of the outlier the dominant types are quartz-muscovite-biotite-almanditesillimanite schists, locally with staurolite; kyanite appears to be absent. A characteristic assemblage in partings in the lower part of the Clough Formation in the more easterly portions of the outlier is quartz-muscovite-almanditestaurolite-sillimanite. The outlier may thus be regarded as lying partly in the lower sillimanite zone and partly in the upper staurolite zone.
PALEOGEOGRAPHIC IMPLICATIONS
The dating of the Clough Formation at Croydon Mountain makes it possible to estimate the eastward extent of the landmass ( Fig. 2) show a maximum for clastic, largely nonmarine Lower Silurian in eastern Pennsylvania and adjacent northern New Jersey and southeastern New York. This largely nonmarine maximum presents the possibility that the landmass contained an area of great relief which shed the great bulk of its debris to the west rather than to the east (represented by the coarse debris in the Green Pond conglomerate). Amsden's map suggests that the landmass may have been a relatively long, linear feature extending southwest at least as far as northern Georgia, and that another area of relatively high relief existed well to the southeast of northern Georgia (this would account for the marine clastic maximum in that region). The presence of Silurian rocks in the subsurface of northern Florida and adjacent Georgia suggests that the southeastern limit of the possible source area for the maximum in northern Georgia was northwest of the Florida and Georgia subsurface Silurian. However, the Florida subsurface Silurian has not been zoned satisfactorily enough to prove that beds of Cj-Ce age are present. Kjellesvig-Waering's information (1955, p. 295-297) on eurypterids of Ludlow age is the only published data for the subsurface Silurian in this region, and if Cs-Cj beds are present, they would have to be sought for in some of the unzoned beds of probable Silurian age beneath the eurypterid beds. The present distance of the Florida subsurface Silurian from the folded beds of northern Alabama and adjacent Georgia is about 200 miles normal to strike. If the transition from marine to nonmarine beds in northern Alabama is similar to that in New York and Pennsylvania, one would assume that it should be present another 50 to 100 miles to the southeast (judged from Amsden's isopachous map, 1955, p. 67). This gives an easterly extent for the southern landmass similar to that for the landmass between the Connecticut River valley and central New York and Pennsylvania. These inferences depend largely upon the exact correlation of the relatively unfossiliferous clastic rocks of the eastern Lower Silurian as shown by Amsden (1955), but the general trends are probably correct.
The northeastern extent of this late Llandovery landmass is difficult to ascertain. Northeast of west-central New Hampshire, marine fossils of Cj-Ce age are present in the Shin Pond quadrangle of northern Maine, where conglomerates containing S. lens cf. ultima occur. In the belt extending northeast from northeastern Vermont, marine strata of Cj-Ce age occur in the region east of Lake Temiscouata, Quebec. The known fossiliferous Silurian rocks in the intervening regions of eastern Quebec and northern Maine are chiefly of early Ludlow age, although a few beds of early Llandovery and Ci age are now known to the authors. In addition, the unfossiliferous Clough of northern New Hampshire, which underlies the Fitch in places (in some localities the Fitch rests directly upon pre-Silurian rocks), could possibly be of post-Llandovery age. The general similarity of late Llandovery marine faunas does not shed much light on the question of island vs. peninsula: marine larvae, given the proper distribution of temperature and ocean currents, could certainly have been transported freely around such barriers if they did exist. figs. 4-18 )) The Beaver Brook and Hetty Brook localities have yielded a number of specimens, chiefly pedicle valves, with the deeply inflated, naviculate form of Resserella elegantula. Unfortunately the fine radial ornamentation is not preserved. The occurrence of shells with this form in an undoubted Silurian fauna leaves little doubt that they belong to Resserella, although considered by themselves with no external evidence these specimens would not be genetically identifiable. The brachial valves are assigned to the genus with a large degree of uncertainty, as the more delicate cardinalia have not been so well preserved as the internal structure of the pedicle valve. The relatively flat brachial valves with their straight hinge line do, however, make reasonable counterparts in these two faunas to the naviculate pedicle valves which so strongly suggest Resserella. The absence of preserved radial ornamentation on the brachial valves removes them from consideration as specimens of Eocoelia hemisphaerica or Mesodouvillina.
Genus Rhipidomelloides Boucot and Amsden, 1959
Rhipidomelloides? sp. (PI. 2, figs. 1-3) A few dalmanellid brachial valves from Beaver Brook possess cardinalia suggestive of Rhipidomelloides. The presence of stout brachiophores on either side of the cardinal process and the convex brachial valve with a well-impressed adductor field medially divided by a broad myophragm both point toward Rhipidomelloides. However, owing to the rarity of the specimens, their relatively incomplete condition (only the posterior portions of three specimens were found), and the absence of recognizable pedicle valves, a positive generic identification cannot be made. figs. 9-10 ) The type locality of the Fitch Formation at the Fitch farm near Littleton, New Hampshire, has yielded a number of specimens of a ribbed pentameroid possessing the characters of Conchidium. The specimens are preserved in a somewhat deformed marble containing a certain amount of secondary micaceous material, much of which is found on the surface of some of the fossils. Consequently the preservation of the fossils is poor. No brachial valves have been found. The pedicle valves possess a relatively long median septum and large spondylium as judged from available cross sections (not illustrated), which indicates that they are pentamerinids rather than gypiduhmds. Several of the specimens possess highly incurved pediclevalve beaks of the type present in Conchidium but absent in the closely related genus Rhipidium.
The identification of Conchidium at the Fitch Farm is critical, as it is the only element in the fauna of the Fitch Formation that indicates a zonal position in the lower Ludlow. Without Conchidium, the Fitch could have a range of late Llandovery (Cs or younger) through the Ludlow. Conchidium has been recognized in the Sargent Bay limestone of the Memphremagog syncline to the northwest in Quebec (Boucot and Drapeau, in preparation), in unnamed calcareous siltstones of Ludlow age in the Shin Pond quadrangle of northern Maine, and in the Ludlow age beds of the Presque Isle region of Maine, whereas Rhipidium has been recognized only in the Chesuncook Lake region of Maine (Berry and Boucot, in preparation). A number of additional localities for Conchidium are known in the Eastern townships of Quebec in the area of Lake Temiscouata, and to the northeast in Gaspe.
Cleaves (in Billings and Cleaves, 1934, p. 424-425) assigned the Fitch Farm specimens of Conchidium to C. nettelrothi Hall and Clarke. C. nettelrothi has relatively large, undivided radial plications with angular cross sections, very similar to C. knighti. The specimens from the Fitch Farm have undivided radial plications, but the plication cross sections are not angular and tend to be relatively small in comparison with such other species of the genus as C. fyiighti. Thus it is unlikely that the Fitch Farm specimens belong to either C. nettelrothi or C. tyiighti, although in view of the degree of deformation and the presence of secondary micaceous minerals on the surface of some specimens, it is possible that originally angular cross sections have been secondarily rounded. At present specific identification of the Fitch Farm specimens seems impractical. It should be noted in passing that C. The relatively large spondylium and median septum in the pedicle valve, contrasted with the small structures characterizing Microcardmalia triplesiana and associated forms, and the relatively large cardinalia in the brachial valve make the specific identification clear. The relatively short brachial plates in the brachial valve could indicate either Costistricklandia lirata or the subspecies S. lens ultima, but the absence of any trace of the relatively coarse radial costation present in C. lirata strongly suggests S. lens ultima rather than C. lirata. Considering the high degree of metamorphism to which the specimens have been subjected and the seemingly paradoxical association of S. lens ultima, known elsewhere from beds of Cf-C § age, and Paleocyclus porpita, known elsewhere from beds of Ce and Wenlock age together with strongly costate species of Stricklandia, the subspecific identification is made with reservations. The zonal position of the Clough depends in the final analysis almost entirely upon the identification of the Stricklandia; otherwise the closest correlation would be late Llandovery (Cs or younger) to Ludlow age.
Genus Atrypa Dalman, 1828 Atrypa "reticularis" (Linnaeus, 1767) (PI. 3, figs. 9-16; PI. 4, figs. 1-13) Both faunas include atrypoid shells having radial costellae that bifurcate anteriorly and are crossed by strong concentric growth lines, large flabellate muscle fields in the pedicle valve associated with stout hinge teeth unsupported by dental lamellae, and a brachial valve having discrete hinge plates and a broad myophragm bisecting the posteriorly strongly impressed, longitudinally grooved adductor field. The presence of A. "reticularis" is important, as it supports the C 3 or younger age determination of the beds, although it is not useful in establishing a precise upper age limit. 
Genus Cyrtia Dalman, 1828
Cyrtia? sp. (PL 5,  fig. 16 ) A single specimen from Hetty Brook, interpreted as a pedicle valve, appears to represent the posterior impression of Cyrtia, Two long slits are inferred to have been the positions of the dental lamellae. Possibly this is a peculiarly sheared and distorted pedicle valve of Eospirifer.
Genus Eospirifer Schuchert, 1913
Eospirifer cf. E, radiatus (Sowerby, 1825) (PL 6, figs. 10-16) Hetty Brook has yielded a number of spiriferoid pedicle valves possessing a sulcus, relatively long dental lamellae, an unphcated exterior, and an incurved beak that can only be interpreted as Eospirifer. The absence of any brachial valves, or the preservation of any of the fine ornamentation, is vexing, but the large size of the specimens as well as their other characteristics precludes assignment to the only other reasonable Silurian possibility, Howellella.
Genus Howellella Kozlowski, 1946
Howelldla sp. 1 (PL 6, figs. [17] [18] [19] The Fitch Formation at the Fitch Farm has yielded a few specimens of a small costate spiriferoid with a laterally elongate outline and without a median septum in the pedicle valve. These characters indicate Howellella, but the specific identity of the material cannot be determined. This is the material that Billings and Cleaves (1934, p. 425) assigned to "Spirifer sp. ind." Spiriferids of this type are unknown below strata of Ca age. The Hetty Brook locality has yielded a single pedicle valve of Howellella characterized by a relatively subcircular outline, short dental lamellae, a prominent sulcus, and implicated flanks. This shell is quite distinct from the Howellella found in the Fitch or the Shaw Mountain Formations.
Genus Meristina Hall, 1867 Meristina ? sp.
(PL 6, figs. 1-2) A single pedicle valve from Beaver Brook possesses a subtrapezoidal muscle field, obsolescent dental lamellae, and smooth exterior, all of which suggest affinities with the meristellids. As the Beaver Brook beds are, on other evidence, of undoubted Silurian age, this specimen probably belongs to Meristina rather than to the very similar genus Meristella, which is unknown below strata of Devonian age.
Rostrospiroid? (PI. 5, figs. 17-21) A small number of smooth brachial valves from Hetty Brook are internally characterized by a prominent median septum. These shells are probably rostrospiroids, but no generic affinities can be suggested.
Genus Plectodonta Kozlowski, 1929 Plectodonta sp. (PI. 6, figs. 3-9 ; PI. 7, figs. 1-6) Both pedicle and brachial valves of Plectodonta have been found at the Hetty Brook locality. The brachial valves are gently concave, show no traces of relatively fine radial ornamentation due to destruction by metamorphism, and have a straight hinge line. The interior impressions of the brachial valves reveal little about the cardinalia, but two pairs of lateral septae are visible on most specimens. The pedicle valves are highly convex and have a straight hinge line. The internal structures of the pedicle valves are relatively subdued, but the posteriorly projecting impressions of the muscle field can be discerned in a few specimens. The crenulations ordinarily present along the hinge line have not been preserved.
Genus Generic identity of this specimen is in considerable doubt. Absence of radial ornamentation on counterpart removes it from consideration as either E. hemisphaerica or Mesodouvillina; Resserella is a strong possibility as radial ornamentation has not been preserved in any of the specimens of Resserella. Beaver Brook; USNM No. 139952 18. Impression of interior (brachial view) (X 2) showing impression of stout brachiophores and short dental lamellae, and posterior projection of muscle field impression of pedicle valve behind hinge line (counterpart of Fig. 15 ). Specimen lacks preserved radial ornamentation on im 
